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What	is	environmental	engineering?	
	
U.N.	Millennium	Development	Goals	
1.  Eradicate	extreme	poverty	and	hunger	
2.  Achieve	universal	primary	educaAon	
3.  Promote	gender	equality	and	empower	women	
4.  Reduce	child	mortality	
5.  Improve	maternal	health	
6.  Combat	HIV/AIDS,	malaria	and	other	diseases	
7.  Ensure	environmental	sustainability	
8.  Develop	a	global	partnership	for	development	
hUp://www.un.org/millenniumgoals/	



Between 1990 and 2015, the proportion of the global 
population using an improved drinking water source 
has increased from 76 per cent to 91 per cent 
 
But water scarcity affects more than 40 per cent of the 
global population and is projected to rise. Over 1.7 
billion people are currently living in river basins where 
water use exceeds recharge 
 
2.4 billion people lack access to basic sanitation 
services, such as toilets or latrines 
 
Each day, nearly 1,000 children die due to preventable 
water and sanitation-related  diarrhoeal diseases 
By 2030, achieve universal and equitable access to 
safe and affordable drinking water for all 
 
By 2030, halving the proportion of untreated 
wastewater and substantially increasing recycling and 
safe reuse globally 
 
By 2030, substantially increase water-use efficiency 
across all sectors and ensure sustainable withdrawals 
and supply of freshwater to address water scarcity 
and substantially reduce the number of people 
suffering from water scarcity 
 
 
UNDP	Human	Development	Report	2006	
Effec9ve	technologies	need	not	be	complicated	
What’s	the	big	deal	about	nano?	
	
Are	nanotechnologies/nanomaterials	
new	or	old?	
	
Where	could	we	find	nanomaterials?	
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Source: Andrew Maynard, Woodrow Wilson Center, Project on Emerging Nanotechnologies 
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Nano-Sunscreen	Appears	Clear	
Source:	hUp://www.science.org.au/sats2003/images/barber-slide3.jpg	
Nanosized	ZnO	
parAcles	
Large	ZnO	
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The Nanoscale: Whats the Big Deal?%
Source:	Hochella	et	al.,	2007	
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Are	nanotechnologies/nanomaterials	
new	or	old?	
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Misconception #1:
Nanomaterial is a recent human invention
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The	Lycurgus	Cup	(~	4	AD):		
Most	sophisAcated	glass	objects	before	the	modern	era	
NPs	are	silver-gold	alloy,	with	a	raAo	of	
silver	to	gold	of	about	7:3,	containing	in	
addiAon	about	10%	copper.		
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Where	could	we	find	nanomaterials?	
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Misconception #2:
Nanomaterials are only found in new gadgets
Nanoparticles are Ubiquitous in Water and Wastewater  
Source:	Hochella	et	al.,	2007	
The	Clark	Fork	River	in	
Western	Montana	
Mine Drainage 
Hydrothermal Vent 
Sediment Porewater 
Nanoparticles are Ubiquitous in Water and Wastewater  
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Kim et al., 2010 Environ. Sci. Technol. 
44,19, 7509-7514 
Sewage Sludge  
Hochella et al., 2007 J. 
Environ. Monit. 9, 
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Drinking Water 
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Contact	InformaAon	
	hUps://blogs.umass.edu/borislau	
	
	E-mail:		borislau@engin.umass.edu	
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